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Abstract 



Transfer gate transistors are formed on a main surface of a semiconductor substrate. The transfer gate 
transistors have impurity regions for serving as source/drain regions. A first interlayer insulating film 
having a substantially flat upper surface is formed to cover the transfer gate transistors. The first 
interlayer insulating film is provided with contact holes reaching the impurity regions. Plugs are formed in 
the contact holes. Capacitors are only formed on the flat upper surface of the first interlayer insulating 
film. Lower electrodes of the capacitors and the plugs are electrically connected with each other through 
barrier layers. Thus, it is possible to improve capacitances of capacitors in a DRAM. 



Data supplied from the esp@cenet database - 12 



http://l2.espacenet.com/espacenet/abstract?CY=gb&LG=en&PNP=US54... 04-09-18 



avatmmif op) (12) & ffl 45 Ift 3t ^ (a> uumhh&mm 

#(§§¥7-99291 

(43)&HB ¥^ 7 ^(1995) 4 ^11 H 

(5D intci. 6 mw» mwHre fi 

H0 1L 27/108 

21/28 L 7376-4M 



flftftBOftg OL 18 H) 



(21)fflK## 


$^¥6-99807 


(7DUHA 


000006013 










(22) tarns 


3 PJf864p(1994)5 m3B 




^IB=FftfflEAC0p«3=Te 2 # 3 ^ 






C72)*MHf 




(31)«5&ft£®#<§ 


*JBPF5- 153706 






(32)«£B 


¥5 (1993) 6^245 




• x;i^ ■ xx ■ 7-f gUfBBfift 


(33)«5fc|fc£®S 


B* (JP) 










(72)fS9J# 


SrJUH *W 








^*K#»rrajg4 tb 1 mm =3mm 
















rm 






(74)ftSA 





(54) *«#^a«gg* ( t^cr>fiig^fe 



C57) 

X7 7 -y-hF7>^X^2a, 2b«V-VFU 
^>4WS4ft5W»««5a, 5b, SctWlt^ 

5 J: 5 fc«HPFffltt±ffi**TS» 1 1 5 

*«®fi!EStirt>S. ^ 1 OJBntttKIR 1 5CCtt, ^Wft 
««5a, 5 cte»^£:a>#^ h*-;M 7#SW6 

7^«3nTl>&li»l<DJilffl3ie»IRl 5(D_kffijL<D 



21 20 31 




5a 2a 16 11c 2b 18 1 



1: * #frt«L 2a.2b-' h?>;Wf-|-)-?>?x? 5a,5b,5c 
15 18-.T9* 19:*77* 20: twW 



imon i ] £*®*w-r zm 1 mmmomm^m^. 
t. 

©atsttg-r & 3 > £ t> v &-hzmt s MiRmtm 

jc©*»iissti. s i (Dnmtmizm i ©««±k:jbj* 
$ ftfcflnR*$Httft> 6 & & iftttttttK t . mrtantsm 

#^±icjfm$titcm 2 ©S® i ££t» * + # t . 

[lt*I2} line* 1 ©SStt. I r. Pt. Pd. 

Rh, N i , W. Pt^t, Pd^, Rh^, Ni 
W-^fe. Ru0 2 , ReO, , SrRuO s #>P> 

[ 3 3 ffllBffiRttttMtii . ^n^x^-fhM© 
S^ttfiKT?**. Ht#3i 1 KfBtS©* 

c 4 3 Hut zmfcmzmm =i>#4? h^-jwuc 

■wk**±{c3Bse sns. it#a 1 Ksatt©**»Eti 

[itjjtjs 5 ] Mia® 2 <Dwm±i>citmis.m 2 ©^@© 

aaB{caTS^2©=i>^i' r*-;U£Wf £f&2©JI 
tf-MiMIBIS 2 ©JMM&NUR& 

0. 

mrtB»ftg|5« t B«fB=i>3'i' h*-;K*g}cSi£Sft/c:7" 
7 jfttfi £ . fflfcf* y»B±ffl±*» £mffEJS 2 ©n > 
h*-;UF«i«:tig-r'5HiriE^2©«ffiaffi±«:@«E 
"T •SBBfgJi i **tr. M#H 1 «ciB«©3NH*B1MS 

b. 

<*ft*. BftfeB 1 tcfBtt©*aW*E«9a. 

[ mm 7] mi mmsKD^mttmrnoi^mmicm 2 

©*«a©^««* *JtM8W 
«E*HWW©S*ll±«cJBIBII6l»JR*»iarr 418 

<b. 

89IBJllB*MIUKCcWIB^«!»««©«ffl«:31-J-* 3 > f 

* h * - ;u * jfj^-r -s xe i . 



(2) <fSH!¥7 - 9 9 2 9 1 

2 

Bu5B77^m@±*jJ;c>miBJira^lS±{c, ®i©ft 

m. TKmrnrnttm* e. & sra*«ttEt*s<i: urn 2 ©us 

ffilB^2©mffitc*jii-cStriBa>$i' (-*-;i<±K:&g 

£fif*fc¥iI{*!E«gE©SSBS:£ffi„ 
[»#3f 8 ] *l *£1II!/©¥iSffcS«©£*®ttl& 2 
**£©7iKMtRtt«7&ft-r . 

10 gm3^tt&K©±$ffii:tc:& 1 <Dmfflmmm*Bi&? 

mum 1 ©nmiHUi-ttc. m 1 ©*«& jtnarom 

*6as it rnmwm tm2 ©n@ t ©«■««* jj&j&r 

MiB»JI1«j££?g 9 J: 9 tcHufa® 1 ©JINI&ttlLhK:* 

2 ©*mttttgt*j&&-rsxii& > 

MSB® 1 i^f 2 ©•Rtt*M&K9lsflM£TOe8riR 
*«:*rs»l ©=»>** h*-MJ?lilf«I8i. 

BtrtB® 2 ©jis^M(cmriB® 2 ©sffi»ffi(carsm 

MIBSff 1 i®2©3>$i; htf-rt^KJ&JiSStt. WIB 

9 2 ©s® t mm^mmmmt ^m^micmmrr z>mw 

««ilA:^a»(«Btt»a©HS^£. 

[ 9 3 « 1 «mss©¥*&s«©x- ^ffitcm 2 

^^©^^Mi^^^^SXSt . 

tWB*aw*««©**ffi±«:jiHHfti»R*^gfr *xa 

*mfc¥a»#i3l£^g©iSijS#fe 
[AW©IMDa:Kq93 
[0 00 1 3 

^•e©»{jg*S(cMo. ^tc. fatst»#s©-7>f a&a 

40 fcti^J* s nJtB^C D RAM (Dynamic Random Access Manor 
y) ©«JS*iJ:Cf*©i!JK5rffi«:Wr4«>©t?*S. 
[0 00 23 

[S£*©tS'#3 ^(*IBtg»g©5^IBtet» 
«©9>yAttAUi**rail»<c*>©i0r. DRAM 
(Dynamic Random Access Memory) &%Bhtl~C(r*%>. — 

[0 0 0 3 3 02 91*. — )KWftDRAM©^S*^-r 
50 ^P^it?M. i2 9 4#lbt, D R AM 15 0 



3 

EiswiRssarsfcfeo^^yHz^Tu^ i 5 1 
©7 Ku*«^*^*6aK*fc»©n£T> k*-? 

-yi53fcJ:jf*7A? f a-yi54i, fgSSft/c 
[0 004] ^ :/±r**&ffi»* 

'jwu-f i 5 i tea. *ttE«»«ssarrsfc» 

nicmm s nfc 1 {@© * + * t ^ 6«jss s nr i > 

^ru^ojffltttt^stticiswsaittt), as 20 

S©DRAM&CjA<ffll>£tiT0>& o 
[0 00 5] g/t, DRAMO^ty-feW, 

[0 00 6 ] *©*S*. *t^5/*8I*i8*3*SC 30 

[0 0 0 7 ] **#3&fc««{t3ft, 

/ciiK2 5 6Mb i t ©DR A M&<!: «:**(, »Ttt. * 

[0 0 0 8 ] ^C-C, * + ;^*§«**iA3ti'4fc 

+ + ^£©R«f«a<!:LTPZT (^^>^^;u 

«jntl^ 0 0 2 1 **^*©SWW*R<!: 
LX ±f BO P Z T& i'OlftBWitWRSffiffl 0 D 
RAM©— fi*W7j*3*iTl>£ 0 
[0 00 9 ]^304#MU, pS¥«ftSfil0 1 

BKb«l 0 3©TffiCctt, ft*;^hyAfl0 7*J 50 



»H¥7 - 9 9 2 9 1 

4 

[0010] *3W*S« 1 0 1 ©Affile fcWSJIHF-JB 

a, 1 0 2 b*g&J5fc §;IVCt> -5. h^>^^7-y-h 
h7>^jfl0 2alt V-*/F W>£gigc<t#£ 
^«10 5a, 105bi, y-HSl lib 

h7>x77-y-hh7>y^ 

105b, 105ci, y-MU 1 lci^flt 

[oon] i i i b , nicit h 

ffi^Jgl 0 9£^bT, 0 1 ©i«M±CC 

J&fcStiT^S. — y ^ — KBMbflS 10 3 ±£C 
fe, y-hm@l 11a, 111 d&^ti^ttf&l&Sti 

[0012]^Hillla, 111b, 111 
c. 1 1 1 d*«5J:5K:lMb«l 1 3*sjgJ553*rCl> 
S. ^Ftt»«« 1 0 5 bSlttJbfe&IMUB 1 1 3*ffi± 
CC4t?HaE-r4J:5«:aii*br^ httl 1 6#9BJ0tS*i 
Tl>a o C©Si£#tfv h»l 1 6*5<fctfgWbIRl 1 3 

*s« J: sfc^sfb^ojistt;^ i ©nntRiNR 1 
i 5»is^nti^o 

[0013] c©m i (Dmrsmmmi 1 5 «c«, 

ffi«10 5a. 1 0 5 c«Bte*r*r£:a>£* F* 
-;l/l 1 7#JKJ5fc3*rri>4. C©n>£^h*-;H 
1 7F^CC«, ^S^U^tt^fcttS^y 1 1 8 
#*»JS53*vt:c>S. JWBNfilURl 15JiCCB, **;^> 

* 1 2 0«sns o * 1 2 ok. (p 

t ) tt£*»&ttST»ttt 12 14, MMftll 1 2 3 

4, (Pt) &£*6tt4±«»ffil 2 5<fc*WL 

[ooi4] y'5#i i 8±ffl±^6*i ©jintetuR 

1 1 5_Bc:b/coT, T i Nfti^e^^^VTIl 1 
*1 20©T«B«ffil 2 ls&sjgfiJSShSCiCCttS. C 

SCi3W?Ijfti&4. 

[0015] *+rc^£ l 2 0^ <fc5«:, m2<DM 

nwii2 7«sn4 e c©®2©@p^*s^jgi 

2 7KIfel,>T % *w^>£©_h§RfIffil 2 5_Bc{£gT 
5S$#CC=i>#^ h*-;n 2 9 **Rtf 6*TCl»*. C 
©^>£^h*-;Ul 2 9rt*fflteJ:C«l2©JBBIB» 
«12 7±fctt. 7JU5~$A <A 1 > ttiffrfc&Se 
tfUl 1 3 l*J»)S3hTC»4 B 

[0016] a 3 i *fflo*r. 030 cc^sn>5 

86*©DRAM«:*5W4*+y<^* 1 2 0 ^^'^^1 1 
SiOttlHWc^utRW-fi. 03 IB, *-w^> 
^120i77^1 18 <h©{4@K^^^W^^-r^F 



C4) 

5 

20) £». ts&h© ( i 2 1 ) mmmttm ( 1 2 
3 ) ±sbii@ (125) tvmmm&zm-rzc t 

5<£>©£-r3. $tc. 03 HCtJWSXXX-XXXig? 

»r®#03 0 KiRSftSKffiKfcfl&ra. 
[0 0 1 7 ] 03 1 4#ML-C. fi£*<DDRAM{C*it,> 
Ttt. 7"5^1 1 8i + + A->^l 2 0iWffiWtC^ 

[0018] 'AIC> S32~i41 &m^r. B21K 

m3n^se*<DDRAM©ssa§ig{c-5^rittB^-rs„ 10 

03 2-04 Sf*©DRAM©»B&IS©^lX 
[0019] $"3*03 2£#MOT. pS*i(*IS 1 

o i©^ffitc*j^^^^gt$i^cc. amnffcffiact 

*ffll>t7 -f FBMfc* 1 0 3*T&m-Z>. COi 
7 .< FSKbJBI 1 0 3©Jf2(t&c|5gLT^«>pM© 

■/ - A KBMfc* 3 ©7f5j£.i im^Fic * * h 1 
0 7 fcJ&dtT*. 

[0 020]»C, 1 0 1 ©£«B±GC. & 20 

BMfcttfc t**ffll>ty- 1 0 9 zmifrrz. c 

©y- MfcftMl 0 9±(C^- FSSl 1 1 a. Ill 
b, 111c, 1 1 ld^MtS. COy-hiil 
11a, 111b, 111c, HldSvXi'ilT 

ffl^r. ^jg&»Ri o i <D^mmicnm<D^m^nm 

AT£t ifcUroT. ^RWgj^Jgl 0 5 a. 105b, 
10 5c ZBf&-?Z. ^(C. y- 111a. 11 
lb, 111c, 1 1 ld*S5J:^(Clftlil 134 

[0 0 2 1 ] ^CfC. 03 3£#MLT> 30 
ffll»-C. U a >fc 6&S*£^Jf 1 1 6 a 4 

Bl&TZ. I3 44#10t. JJBCD9M1 1 

5b±{caiihT» hfSl 1 6 4»5. CVD 
tttt£4flH.>"C. Siitr^ mri i efeJccflSHtmi l 
34«9J:5«:»i©JBIHrt6l»«l 1 5*»fiW*. ^e- 
L/T. COmOJBIBIfiltRl 1 5CCJ»Mffi4iS-rci 

[0 02 2] 035 *#Il/t, m 1 OSIHU6IK 

Si 1 StCfcl^-C. ^*SBJ^J|S1 0 5 a," 105c±(C 40 

fflsrraflwace. 3>**h*-jn i7*jgj«-rs. 
actc. 03 6=&#flscr. cvDffi«cir*ffli>r. 3> 

5 ±{c . ^nf As^ u =i z> tosmmm nsat 

[0 0 2 3 ] 037£#MbT. F5-fx-;?> 

yffi^ut. mi i 8a*i»fA,m. ^e- 

tucj:0. ^i'l 1 8jWBj05<S*iS. C©<bi*. HI 1 
HSBCCSfUJg 118a ©^S*lgie^^«fc 5 50 



#^^7 - 9 9 2 9 1 

6 

l7?>^f&^. *©fc&. ^-5^1 18©±I 
B. 3>5f*h*-JH 1 7rtfc^Lfc:Ra£fcoT 

[0 024] 03 8£#MLT. UrtvUVsif 

ffifc£&m>"C. ?"^1 1 8±«i«t:0WlOJBIHH6li 
Ml 1 5±{C. T i N. Ta, Ti/Ti N/T i fci* 

a^&s^-yr® 1 i9**£8l-f-&. coaijtii i 

9±CC. X^5 3n;>^ttttif*ffl(,»-c. S£(Pt) 
ttf*»6&*T»««l 2 C©T««WS 

1 2 1 ±fc, i&5 5 0 •CJWT©SS"C > X^* vitV>if 
Stti'jfeffl^t:.' SrTiO, &£**>e>&'SiSSSS#BI 

1 2 3*j&srs. c©»^mftjgi 2 3±tc, nvx 

$V >^ffi^£*fflC\ (Pt) fti-#>6£.5 
[0 0 2 5 ] &lc. I394#MLr. ±SPM@1 2 5 

±tc, ^•'>^©^tc/N , ^-->y3n?tu^x h 
1 4 0*^(S-r-5. couy X h 1 4 

0 * * £ L tffl^tx y > iff S C t IC J: i X. 

13 9(C^$nSJ:^(C, +t^?12 0AWStl 

[0 02 6 ] i4 05#Itt, tt^*12 

mm\ 2 i*&mtz>. ^lt. 04 uc^sn-si^ 

(C. ^2©Jirai^Ml 2 7CC*$t,>T > 1 2 

JH2 9 4Mn. fit, C©3>^^ h*-;n 

2 9 rt«M*J <fc 2 QJUMfitUtl 2 7 ±K. » 
^•;>^iS%i'?:ffl(,i-r > T^S-'i'A (Al) ^i'*> 
6%5BBi^)ll 3 1 %JgJS-T4. £Lh©I*I£;tIT02 

1 (CmSniDRAM^RSStl*. 
[0027] 

[^W*sJB*0«t^ t-r-SSKS] ±IS©DRAM{CteW 
8£*©D R AMJCli. ^tciftwr 5ttrafflj£j&i*o 

/c„ -e-©Bg^(cociT04 2€:ffliiriftB^-rs. 04 

2«, «©DRAMiCteW5 + t^>f 1 2 0 

yi 1 8 tvmmmtzwjtLtdgmmx&z. 

[0 02 8] 04 2 _b3z2©<fc^(C. 7* if 

1 1 8«t<4«Wl(DJinifil||||l 1 5±«CJBWW-&©* 
K5±T-5fcdf)tC^-->'^-x^5 1 >y4tffe^©-C, 
^118 ©±ffi«3 > * h *-;H 17 rttca^L'/c 

5©±M 1 15ai^7^1 1 8±mt<Dmt l cmgM-/ji 

[0 02 9] C©7"7^1 1 8©_b®i:#>e>ffll ©MM 
Ife^ISl 1 5©±ffil 1 5 &±iCt>-tC'»X-><VTmi 1 
9, TSPm^l 2 1 . ftSt^ttJg 1 2 3*J«tO'±g|3m@ 

1 2 SWZti^txmf&ZtiZ. '1VTM1 1 9. TSUm 
% 1 2 1 , ffifittttgt 1 2 3 fciDfigP^ffi 12 5ti, 



[0 03 0] — »{C. ZJ1 9 * y >yjS6K«fc o-CJBflES 

nitiu. f8g©«Hi4j&m». -e©fc«>, A-y7ii 

1 9 . TSPm® 12 1, ttmtftJR 1 2 3 *s iO'±S5^ 
« 1 2 5 CC4a»T. gt^?A9rttCCjRJV<Dffl> iC6 

CO 0 3 1 ] tctfJA. WiSm&Jgl 2 3(Cot,>r*n 10 
tf. 04 2tC7j*3*i*J:5K:, 311 ©JllHM&iiJ^ 1 1 5 
©±®1 1 5 a±tc&g-rsi«g|^j^l 2 3 ©BUS** 

23©J^J?«. t J: 9 t li4-jtl,>5. ftSIS 

ftli2 3 (cfcc^r . t© J: 5 tc^rfcjccfS^gp^j&s?? 

[0032] mmmwm. 1 2 3 ©mjs«, iinmsfs. it 
EE'S £'©.&#> *>m < r ^5TM«* 
f&*>^, + 1 2 orttcfct^-aa:. TSm^WlSk 20 

1 2 3©JSI5*s«4)9i,>ap^--ct>c:©TSSffiUii©ffiJ? 

[0 03 3] CCT. aWOTHMftWaA-riSiSSIMI 
f*Jg 1 2 3 *ffli>. £l2»<ciitt&X»ttttjBE 1 2 3 © 

JKR? t 1 *i. » 1 ©Jf MteimBg 1 1 5 ©_Lffi 1 l5aK 

few 1 2 3 ©is^ t ©#> 1 / 2 tea z & © 

iis^-rso c©»^{ci*. m 1 (DnnifiiHR 1 15© 

±ffi 1 1 5 atCfctt&ffiOTSfHRl 2 3©H£J¥t 
( 2 x a ) AfiUifcT *sfi«#*S. 
[0 034] — Ett&S9 SflmfflHtt. 30 

*t^rsct{cfts. o#>u ±fa©n-£-«:t;fc. 

'^12 0©*«WC*rt,>TiOTI«{Mll 2 3©Jg^£ 

^2 ask L/cfc&cc. ssm^s*^^<t^3 < ft 
rum. jiitt/t, *+/^ifS«3&j/jN 

3 < ft -5 <t c > -> fc^lS*** * -5 tc. 
[0 03 5] C©«Wtt. ±EOW«lj*i*»»-r 4fc8t> 
{Cft3*ifcfc©T?*9. *i^^*rtrifiiSsmf*)BS©j& 

(c-eoTKB/stc-rscttct-or. * + 40 

x»/ *S«**t* § -5 C i antfflfi i «c 4 ¥igf*i BttS 

m*s j: of-t ©Mjt^ffi & c i * § m t f & „ 

[0 03 6] 

*2 3ma©?K'iMHitf&. era^^i, 

h*-ji/4wr4. *+-'^*« > mi©ms so 



#g^¥7 - 9 9 2 9 1 

8 

t . c ©m 1 ©wlbcjbjs $ nftnww*t«Bf«> e> ft 

*»<JBM16ll^±ffi±©*«cJBsS3ft.5. »ftSi5 

[0037] £©»««:& 9 ^fwtt£B©wi£& 
«««©^affi±fcjimiaiMi*»jiJi-rs. c©jfiott 

^M(c^FM^l^©«ffi«:^T-2>3>^^ hft-fr&M 
7"7«l*iJ;0!|HMJ:iC, Wl <DW.m. 

[0 03 8] C<DAl9!(cS£9^aif4«ttEKBa>Hji^£ 

©^®K^2»m^©^^M^ ; S:^-r4. 

1 ©B^iteiSM .Be . 0 1 ©S© £«gfS3M#ft#> 6 ft 
SW^m^<tm2©mSi©ajH«ji*^-r-2). C 

<Dffimmi&*m 5 <t 9 «c» 1 (DniBMeMjLhtcjff 2 ©g 
nffiiui«^-rs. 1 *j<fco*^2 (Diimttttit^x 

au^*fi!gj^{c^-r-5® 1 ©=3 >^ ^ h *-)i>*Bf& 

rS. 92OJIIBH6«tK{C»2OSffiiraK:jir<&02 

©3>^^ h^-;i/%jKfiS-rs. ^1 igr2©3>$i' 

[00 3 9] COAq8(cS£9¥aVfHBWKiK«. 5 6K 

i (dwm t tmwMffii* h & & mm»m t zm-xm 

[0 04 0] 

[fMH c©«9i«:f!e9*iWtta«RK«:J:titf. ^2 

a*%i:fc ©*JBRR 3 n-5 C t K 5 . 
[0 0 4 1 ] Ztilc£K>. ^-w^^Jcte^T. iSSt 
^ft^©Tflfei ft 40 1 ©^@©Sffi«, H«T«ltt fc 



9 

[0 042 ] ^(Dtclb. g£*CDcfc 5 Cc, iKRStf JRCCfc 

*h*cJ:D % 3>dr^ h*-;i/±«r|»<JiiBi|B»jR 

[0 044] C©«l««:fie5*»(ttEtt««©«JS*ft 

[0 045] AffiSftffiU 60 0 - CStt«±©iBS-CJI5 

/c£§£Ct tt , » l ©Sffi <fc #<*§P <b OSJS-^m 1 

4 C i CC<fc £«f*BIJ©fWfctt £<D31*# 

9iecstisw*fii4*«i«<tts. ?<Dtc#>. rnmwm 

SS©«Cc»JiRr*C<bCcj:->r, Jt»©J:5ttriMttS£ 
*ftfc <fc 0 , ffiKttftlR* 6 0 0 "CSffiJiyjb© 

[0 046] c©*M«:8e5*3Wttatt»«<C«*^ffi 
» 2 (Dm® 4 igf$SB i tig— ©IlrMt S C 4 3&« pT 



(6) ^13^7-9 9 29 1 

10 

[0 04 7 ] 

[0 04 8 ] m 1 «T\ m 1 8 Srfflli 

Hltt, CCD»W«:a^<»l<D3lti«ec*5WSDRA 

[0 0 4 9 ] ±iE©3-?©B*JB^T, S-TCOIfflJJK: 
< m 1 <D*flSWtC*5W SDR AMO«igCCOl>Tgi 

[0 0 5 0 ] pmmmftMfo 1 ©*an«:*jwssR-?^ 
b^>^^^2aB, ^ma^m 1 <D^mmcmf%%:m 

rtM?n/cnl©^««5 a, 5 b 4, C<D^ 

5a, 5 b h<d^ + * ^hslbc b mmm 

[0051] F7>X7 7 -y- hh7>y^^2b 
S©^F*fi«ff«Ja5 b . 5 c 4, CO^«W«iS5 b , 5 

[0 0 5 2 ] ^ F®Hl:M3_BUS, flfecD h 

"?>X7 y b 1 a. 

1 ld#gfiUTli5 B y-Hfilla. lib, 1 
1 c. 1 1 d*H9J:5{cM{fcJ*l 3 3Wt*i*nj|gflE3 
nri>£ 0 ^*B«j««5 b±fc«, CO^ttift««5b 

i«awtc«tt3ni, ^*sa^ya>a4**e>3fess 

BtJ, *©^36«^^«5bCCifiSSrsil{tJRl 3 
[0 05 3 ] COSiifcr^ hJgll efccfcOfK^fcBIl 3* 

S5 J:5cc^icDjira^jKi 5 3W&583nn>*. c 

<om 1 ©ura^M 1 5 Kite, 3?^{4Mtc 3 > * ^ h * 
tt» ^«&««5a. 5 c±{C(S[K-r5B|5»CClSW6ti 

[0 0 5 4 ] C©3>^^ IPttCU, V'^tf 

50 1 8 3&s0flt3nrii€>. ^yi8CDtffliUttt, ^ 



(7) 

C<D77ifl 8©±®B. a>*^ h*-;H7 

8_L©?n$«:fct,>TB. ^yisiliSioi 

s. 

[0 0 5 5 ] l$l©Jif?Siffefilgl 5±KB. **/^>£ 

JR1 5iIKfc/cot^'iJ7U 9 ft £. C© 
^''J7i 1 9©#a<fc l/Ttt, TiN, Ta, Ti/T 

1 N/T i tt£*¥tfSC4#t?#3. C©/<yTJl 1 
9B. 8±Iif lCMSil 5±Ii© 

B. ^©SUgPiJcfc^r. JRgrttCcRJPtfflK ftSffi 

##?MeT£. cftB. a •; tb i 9 j&s±ttxv< ? % y 

[0 05 6] ^UrJB 1 9±(C», *wff*©T8B« 
S2 l*l^SftS. C©* + rtis £©TSP^ffi2 1 20 
B. Ir. Pt.Pd. Ph. Ni.W, P t&&. P 
d-&£, Ph^i, Ni^, RuO, . Re 

O, . S r Ru0 3 ^6iM«ft-5>^cC< ti> 1 HMJLt© 
*«{CJ:»)aifiS3ft*C43W*ly«r». ■€-ft(CJ:»K * 
+ Ai'£T8BS*i2 l±tt. TgB©]gSSm&Jg2 3 £Jg 
J5ST*Ci#rai(Bttti. *fc. C©TSPm®2 1©JK 
«*. ff*L<B. ft5 0 0A~fi2 00 0ASgta 

[0 057] TSPm&2 1 _BcB> Wm&&W&toP>t3: 

znsmrnttm. 2 3 jwb ss s *i s . ssis 2 3 ©# » 30 

il/TIi, (Ba, Sr)Ti0 3 (STO) , (P 
b. La) (Zr, T i > O, , PZTfc 

©WHtt*I^UbStt*Ci3&s^rfi6i«:S. C©SS 
Smf*K2 3©ftt/9B. «P* L<«. ft 5 0 0A~1 0 
OOAHfir-**. <c*j. C©l«Wtft«2 3 i Or 
B. ft©^^**-* HaiSIIW**f»*fflC»rt>J: 
H. *fc. ftM«ttH2 3B. ±E©tm©1Wl*l-C* 40 

[0058] nm*&m2 3±gcb+-w^># ©±a^t 

«2 536*}gJSRSft*. COit, ±»«ffi2 5B. ^7 
y 1 8±M£fS 1 ©niflSiNMMI 1 5±Sot©m^SP=&jS 
WTj&sliS ft* c tftfc%. ±SP«B2-5 
B. »l©JBIHiaW8l 5±»C*JV»ri35«¥Stt««± 
(c©#JfcjS3ftSc £«:&■&. -efttcto. *-W>"*>£ 

2 0 £fcST8BS«2 1 £HSg§mf*JS2 3 £_L3S^b2 
5 &©flMfltifiB. 9 1 ©JMMfittll 1 5 ±ffl±{C*JW 

■sas^sagij^io^tc^fissftscitctts. 50 
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[0 05 9 ] *r+r**s% 2 0£?S5<fcMC|?r2©JIRSi|& 
i»M2 7*J^3ftTC^„ C©^2©HHiffiiSM2 7 
KB, ±SPm@2 5_h«:{4g-r-2.SP^«:rj>^^ h*- 
;U2 9*ssw?>ftn>s. -e-br, c©a:/**h#- 

A- 2 .9 F*33?cfrte«fc 2 ©JHIflttiHR 2 7 ±ffi±(CB. 

i3BUi3 i3*9^j«3ft4. c©ib^ji3 i©ttKior 

B. TJUS-^A (A 1 ) , $>Wr> (W) . 
^-r>->yif-rF (WS i) . m (Cu) 

[0060]^(C, H2*#JS8LT. *HJSM(cfcWS 
8 £*+rtis*t2 0©±as«ffi2 5 £©¥BW 
&fi[fflBi»«:"Ot»'C»W"r&. a2 4#ML/-C. Jh5$© 
<=fc 5 ±gp^®2 5 B. ^ 1 8 ©»JiJE««±*ia 

atr^i^ccjgjiRSfts. -e-fttcto. an ©JBMMftMt 

IWl 5±®±(C*J^T, ^^il&Mi&Bc©*-**^' 
^*2 0*JBlft-J-SCi3&rBIIBitt4. &*5. 02(C*i 
or. I - IiB{(C?a-oTa/c»iB*«Sl(C^3ftSBrM 

[0 06 i] H3*jm>T. +v> - ->$2ooi 

ii«:oc»rj:»3l¥0<lfiWr-5. 03 4#1U, TSB 
SS2 1 «, ^7^1 8<D±I±{c$rgfiLtC>5 

+t^*2 0iLTMt4<0». SI 1 ©JBIfflUft 
MtRl 5 0111 5 a±©^fc«*fcJBJ5SSftfc»fl- 

[0 06 2 ] L,trffir>X> +t/^S 2 OrtCCfcUT 

b. Tgum®2 ib. ^yatt*ffift«rL"ci»*. c©¥ 

fflft«ffi±«:iKK«i*il2 3 3W»fiRStiStl<tKtt4. 

C©VS«c*ffl±KJKfiJ5Sft*lWWfl£ai 

2 3©MJlt 2B. **^ v >i'F«3K:*Jl»r«^— tCJtt 

[0 06 3 ] ^fttc<i:«3..iSS5§m#Ii§2 3©JgJ?t 2 

lMBI«ftll2 3 t Lr©T»©BUf fc«j— (CBBE-T 
^Ci*S^J#gi^S„ CC-C. lS^ii*^2 3©TfS© 
^/ItB. * + ^*2 0(C*5W-4iiftBfife*4l>BiW 

Eft <?:'©*> &im«{Mi2 3 icm&ztizmismom 
^©c<t*K^t>©fr€.o 

[0 0 6 4 ] *ft«C«fc»). S^JCtb^T. ++^*2 

o tc fc w s mffi 2 3 ©m^ £?w < -r * c t a*njfie 

<t*^>„ -C-ft«:J:0. fi£*«fc f 3^ + + >'^>^Sa?:iiA 

[0 06 5 ]^CC. H4-EI7%fflt>-C. C©^{c« 
-5< ^ 1 ©jUSWlKfeWi DR AM©»ja^rffi{COC>'r 
H4— H7B. C©*98«:»-5< » 1 ©SHt 
0iItC*JWSDRAM©^3gXli©07XfI~91 Oil 
^"ra^BrffiH-CAi. ^£*s. ^lXfi~96Xg«: 
ot^TB. Se*^!l«t|l|^©X?I?:igSfc». H^fc^O' 
BW«33fBT4. 

[0 06 6 ] $-TH4€:#fl50r, S£3^4|5jfil©X^ 
SrigT. ±»»B2 5 05^# 
MOT. ±W2 5±(C, BfffiJg«tC^*-->^3 
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ftfcuyx h;<£->3 2ZBf8,-$-Z. -etr. c©u 
5 . flnmttfit 2 3 . TSCSS 2 1 fei^ y yjf 1 9 

-r^cto^^y i 8±s±cc{a§-r-5>±a5m®2 5 
D(cx 5 f>m. -e-njcj;^. ^7^1 8±bs±© 10 

[0 06 8 3 ^CK. H37 CVDffi«ci**ffl 
HT. *r^a» 2 0^5&5l&liZomfBMM8L2 
7*JB«-r*. ^-IT, C©m2C9®Miffe^2 7tc*s 

^2 94^-^4. ^lt, C©3>*^ h*-;I/2 9 
rt&fife£0'!f?2©JRnftttR2 7±ffi±K. XA? * 

II^itIl(CS3nSDRAM«3nSCi«: 20 

a*. 

[ o o e 9 ] ±m<om i ©nsfe09©s?jt:£r?£©^ 
jg^K-ourift^-r-s. bsb. _Lia©3i 1 ©ft&itfa© 

t\ jJBOtSJt^r&Jcfc^-cB, uy^i-Aii->3 3 
*L-cfej:^„ -e-nccj:*). iesi«^ie2 3«. =i>* 

BBfl|g2 litcjgfiSStliCitcas. 30 

[0070] (^2H*SW) ^(c. igg~ai 9*«i> 

C©^H^c»-3<^2©H)tgW(C*JWSDRAMtC 

ot,>rsi?g-r-s. H9B, c©#feBjfc*-^<^2©n«fi 

ffi0-C$>3. HI IB. ®2©Sltfe^|{C*JW.5TSIJSfig 
2 l©Btfcn-f¥ffi0-CS>£„ 

[0071] ^-rs9~a 1 1 j&jEOT. m2<Dmmm 

tCfcWSDRAMOflJiStCOnrffiiWrS. 40 
[0 072] JilE©0 1 ©IUSWc*il,>-r B, 7*7 ^ 1 
8£ + + ><i'*©T««ffi2 1 i*J««W(CfiM*3ti-C 
t^c *ISSfefia|{c*Jt»rtt. 09K:7j*£ft£J: 

5«C. ±§Rm®2 5 8ai)5i, StiUB3 7tC 

J:or««W«wc8Sttsnri>*. Tfcto*. ±12©* l 
©HiS^«:*tL/r. ±3mS2 5 <tTgp^S2 1 i*sa» 
(El/teRffl£tt-»-Ct»*. C©J:9a«fiS*Wr4C£ 
K J: -»TfclT©J: 5 

[0 07 3] ±i2©f& 1 ©SOStfUSCfc^T. ^7^18 
ibt^Si/'in^S'fflli, T2B^@2 1 tl>X^z> 50 
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(p t ) *m^tcw&, fc©ierwa©*affl>M* 

TSPfl® 2 1 tm. 7-^^18 tt*4©tBSf£ii© 

[0 074] c©J: ^ttfflsatJtSWir-SfcfeW:. :/ 
■5^1 8<kTSE^®2 1 iCffllC;<tJrtl 9£i8:W£ 

i&sai**„ o#>u ^y7JB*t8:tffc»£r*oT 
fe. AHijaj»Wiipraf*tfflsa:ito6»*Dri/*5. «t 

1 m&mic b. 6oo •cwioiisaMs^'js s interns 

KB, «S^*^t;3iin&tt#i*<&*. My 

TJii 9*K^3&sjSjaLr7'9^i 8*qK-ft3nsnjt6 

[0 07 5] — «Kc, + + ^<i/*JBiaiB*»J:0t-enJ!5l 
P$©X«fc::te(,>-CB. fflStttttM2 3 oWBBfcCBJWaa 

4>iSia*>-3fiB$fBI©X1I{c a -5. 
[0 07 6 ]— 73> Xltlj«R2 3e:^oT». fcii 

mmmmrj: £©wtt*a#sc & © t -r & fca&tc b, 6 

0 0*C«±©iSi&-CteH-rSC£asji?*Ol,». I2 8(C 
B. » * y >^ffite J: ->rawi*fl* 2 3 ^ML 
fc*§£©S«Sg£ JtS!tt¥<h ©Nffifitii* 3 ftT t> & „ 

c©stc^sn-s<t^(c. me o o 'ca±(Dustcmm 

8©U{b©WjH*»*Sfc«e>. fi£*Wc*n,»t: 
it. ?smn#m2 3 ©^ss^^js 5 0 'cm&&rrt 

ffi < iS^-T 6 & i'©*tSK#i i 6 ft £i&S#> * o fe. 
[0 077 ] UjSsU. ^HiSWK: ifttf. iS^m^M2 
3 ©J$iR©1jftCC±»*tt2 5i77yi8a i^S3^@ 
3 7K«fcot:*«W(C««rSCi3&Jp«6i<c*. ^ft 
(CJ;^. TSP^S2 1 i^^^l 8 a t©lffl©Klc3?£: 

^«*rtc , /c t x \t 6 0 0 'cji(±©iefirisgf 

2 3 4?g(S-r-5Ci*SoJI6ias. ^-ftfCfciJ. 
#*!2 3©«St*|Sl±3-ttSC43OTIItta?J. flMRtt 

[0078]$?c, S9&C^3ft£<fc5K:, *HJg^{c 
4Bt>TB. mi*J«fcD f ^2©®ra*fe^Ml 5, 2 7^S 
fflT •5J: ; 5fc=i>£i7 h*-;H 7 a*»SW6h. C© 
h*-;H 7 arttc^^l 8a«3ht 

t>*. **+-'<i'*2 0a*«jssr*Taj«S2 
i , imR«f«R 2 3 . ±a5s@2 5 b, -r^r^ 1 ©e 

^*2o a», Tgp^®2 i tciortgatcmmwtc 

SfiS3ftTt,»S. ■fcftJ&li'fCfltiitCKIOTB. aiJC^ 
Sft-Sm 1 ©IIWJKfcW^DR AMiPl«-C*S= 
[0079] ^{C. H10«rfflt,^r. 7 - 7i'18at + 
+ 2 0a iO?I6!)C;fig^H:-5l>t»T 

•5>„ a*j. iai ofcfei^r. i x- i xmc&i-cmtc 
WfB#. 0 9{Cm3ftSBrB(c5?tlt«-rs. 
[ 0 0 8 0 ] m 1 0 4#it/t, *W6WfC*»l,»t:t. 



IS 

a «. mi <Dmmt&ms& i 5 ±e±(c*jw a 

©IS 1 omttOflte&RHKCC. A1IS#M2 3 ©JgJl 

[0 08 1 ] 0 1 1 <Srfl3t>T v TS)5m©2 1 ©¥ 

ffi«iSK:oi»rsiwr-5. «cteH l l cc*jc>t. IX- io 

TS. H 1 1£#J$LT. *HttWcfeW-2,TSBSffi2 
lKtt, ^5^18 aJB^JSLhtC. ggP352 1 asWB 
^Sft-Cl^. Mt^$2 0aB. C©TSBSffi2 

1 K J: ■» rffiSKWa WKSBK 3 c i «c tt * . 

[0 08 2] 112-119 ±IB©JfT 

2 ©^SStWcteWS D r AMom&ftmci^xmw? 

K*»W4DRAM©«JtXS©»4Xg^»l 1115: 
[0 0 8 3] SI 2t#JSl/t. ii£#0i|£pJ1S©Ig* 

«r. gi©JHHiiftKiti 5*-c*^srr4. & « 

1 ©nra&jga 1 5 ©±st*. soGSii £Ex ? ^ 

fur. ¥«{bsnrc>5. 
c© <fc 5 (c^sffcsftfcsr i ©n mt&ftms 1 5±«c. * 
m 2, jr v > jfffiftir*ffl«,»r. tsp«©2 i zmm- 

-5. C©TSR1tffi2 1 ©ftfSttOTK. 7" -5 9^ (P 

t) fei'WSCimS. TSI5^ffi2 1 ©JilJlk: 30 

[0084] T8B^fi&2 1 ±CC. SjStt*^* *f 

«. JdE©m©SS*fe«<!:l3l*C*S. CQ1KS! 
«»BI2 Site. *a ? £ y £*fflt»-c±»« 

«2 5*35jafi-&. C©±SPmffi2 5©+^»tL-r«, 
T^^* (Pt) ^iWfStimi. *fc. C 
©±SBm@ 2 5 ©J&JI i> . ±IB©Ht 1 ©Hj&6#l©*§£ <t 

€>. 40 
[0 0 8 5] £©£#. Kiimf*^2 3©^iCRgbT 

18a«Stltl,>ft^ l/fctfoT, IglUJfeW© 
*§£©<J:5CC. 77 y 1 8 a<bTSP^ffi2 1 *4C>«± 
95mS 2 5 f!8©*BS&ffc bfc<rfcJ:<«cS. -t 
*i«c J: 0 . 6 0 0 'Cl>JL±(D^UVlKm^m2 3 

«»©>h3 l>g|WD^%$|£a©ffigt*ttll 

2 3#*f 

[o 0 8 6 ] ;xic. m 1 3£#MLT. ±$LmM2 5± 50 
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tt. +tA^20 a©ff5Wt>'<£-->y{t3ttfcU 
Pi*imttM2 3 fcjKRWCCx , ^tf-th. *©». 

Ui?* |-M£->4 0 

[0087] ^(C. H14*#JHl/C. ^^l 8 aTfc 
I««tt±«:Hn»*irrs U2>* hA£->4 1 4. ± 
SCm@2 5±teJ:i>Tg|5m@2 1 ±tcj&&f a, 

^ti), -etucto. 01 ifc^3na¥ffi^tt4*T 
*Ta»«2 1 ag&sRsti*. ^ntc £ •? . * 1 ©bis 

I8»JB15±{C. + + A->$2 0a«5nS„ TSP 
^S2 lJ&UJB©±5tt*j6*#r*fc«>. &*+>^> 
f20a(t TSCmS2 1 fcj;->T*IE«:««WK:»tt 

[00881 XK, @154#ILT, CVDj|ft£* 
m^X, + +A->$ 2 0 a£?I5 ±Mt. IB 2 ©JfRBiSS 

»l.te«fc^2©HIBHa»Kl 5. 2 7tC, 
®S5a, 5 0 *IKSS 3» * h *-;H 7 a 

[0 0 8 9] IS17%#JHUr. n>^^b*- 

;H 7 art*M*J0:O'»2©@[g^8g2 7±ffi±(C. 
C V Difett £*«ti»r . y a >tt 

Srtrr. ^ntCfcO. 3>$^ h^-;H 7 al*3K: x 7" 
7^18a4Mt?>. 

[0090] C©i*. *2©JilHII6W(|2 7±ffi±«: 
±E©WWi©»BS*i»6ittl>J: ^tc-rsfcft. 
-x?f>»A515nS. -e©/ci*. 7*7^1 8 a 
©±®f*. a>^i7 h^-jn 7 aFtydH&OT^a. 
^7^1 8 aCMRiLrti. T i Nfc£*«yB 

[0 09 1 ] ;X5C. HI 8*#RSLr. 92©JSni6il 

)S2 7tc*jiir. ±8u^@2 sitcfegrasi^cc. =1 
>**h*-iU2 9*jBia-ra. ii9*#n 

±. a>f fh*-^l/2 9rtSlffi*j«fcW(r2©JilBWfiilt 

M2 7±®±CC. My 713 5*^BX-r-s„ c©mi;t 

[0 0 92] C©Ai;TB3 5±CC. XJi y .* V > 
*i**fflC>r. 13l§UI3 7£^IiXT3. ±E© 
iBi^B 3 7 *j J: U 7B 3 5 £Bf5£0t£«:M * > 
**i«cj:0. H9{c^3n-5<t^«:. -fvifl 
Sa.t* + ^isZ20 a©±SI5Sffi2 5i«rtl»W«:S 
«H-r41BISUB3 7**«JiR3h4. feLh©ie*«'CBI 9 
tC7n3ft£DRAMtfJft&SttSC,fcK:&4. 

[0 09 3] (J»3SGI[«) i>CK. H20~H2 7*ffl 
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s B H2o«, c<Dmw(tcm-5<m3mMmt f ctetfz>D 
RAM©^^yHz;i/Tu^aiJ*js , r8iJ»Bfffiia'r*4. 

H2 ltt. H2 0 6C^S*iS2|s:||MWCCfc»SDRAM 
CD¥ffi0"C&So 

[0 094]i20^MUt, ^SfeWtfcttSDR 

AMcc*ji>rB, mi<Dmr$mmmi sat* ^3000 

A-^J 1 0 0 0 0 A©JS/5*WT 4»IBI»*JR 1 5 a <h 

^3 o ooA^i ooo oA<Dmm*jf?z>mmmm. 

mi 5 b &tecfcoT«j£3*rC^S 0 + + 10 

TBB«fi2 1«, 3>£* 7±£Bft<JMM6 
MSI 5 b<3D±ffl±«:jgJ5S3ti, C0D+*^V*TSB« 
©2 l±M±^ffig§SftJR2 3^^$tlS 0 -E 1 L"C V 
n>^^ h*-;Ul 7F«i*6WR«<*g|2 3<Z>*fflJbCC 
£rj£&-fS<fc5fc:, ^9^«S1 8©»tt«r*>«r* 

V*±a5«ffi©t#»iL/TBT i Ntt£*W S C 
~C#S 0 

[0095] :n>£^ h*-;H 7<D±JgftaP±CCB, 
+ + ^^d?±«P«ffi4 0i*^^^*TSI5«flB2 l-££ 20 

So * + ^>^±«P««4 0*a5J:5«c»2©«IB» 

«W4 23&sjBj3Esns. c<Dm2(omrsmmm4 2<DU 

S e *h«j^(D*jfitcMLT«HlCC7nSns»l<D|| 
JfiWc*sW5DRAMi|^«r**. 
[0 09 6] ±iE(Dcfc^K:, *+^*±«5«flB4 0 
tc, 7~>?mmi 8©«|B*t>»fc-ttSC£{cJ:-pr % 30 
^mffi 1 8 ©»JSUjS*«»r4 C i*J □r^i^c 

So 

[0 097] S/c, 7??mmi 8©J&J5S* ! Wrc*a 
<D~C\ ^^ffil 8 4**^*2 0CD— *cr>«ffi£ 
©HOC, :^4/«ffil 8(DWIi*t^>^2 0CD-* 

ttitta. -entcfco, ^*yH2^ru-f«4JB2@!& 40 

[0 09 8] ^*^*±aB««4o*±as© 
<fc5a«jB<!:T*ciccj:or, mmm»m2 3 mm 

^^(D«»*feWTS* + ^*±W«S4 
2©IOIW(0*»^ira«(c % B5g§H<*J©2 3£6 0 0°C 

So 

[0 09 9] ^CC. H2 1*flH>"C ^JSWcfcttS 50 
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TSo 0 2 l?r#iLt, *+^>5n c SB*ffi2 1 It 
a>£* F#-;w 7<D^lS1S«l«l»<JRntt«JRl 5 

*TSC44&So -eit, C<D*+^^*TBB»ffi2 1 
5iSJh±SCct£jtBf*ttffi2 3 <HSH*r> #Jf5/&3*i 
r^S 0 n>4r^ h*-;n 7©±*SftgB±K:« t COD 
n>£^ hsfr-;n 7*ffiHtf <fc5fc^y a>£fb«& 
£*»6«c*1f-f F->*-;HBIWR4 l3W&iS3ttTl>' 
So fit, 3>$^h^^H7^^+tA>'^T 

4 0#^;£2tiSo fnccj:^, =J>*^h*-;M7 
±£l&< JlP^iffJ® 1 5bO±f±(C(D^ 4 n>£^ F 
#-;H 7*BXHto<t5tc*^^'jf 2 0 3&2(^Sti4 

[0100] B22H22 7£fl3l>T, *ISBS« 

fcfetf S D R AM<DM ■£ y 4z;br WffltoSiS^ffiCCO 
^TBMBTS. B2 2-H32 7tt. *HiWcfct«D 
R A M<D$JjgX*ICDfff 4 Ig-S 9 Xg*^-Tg|5^»fffi 
Sr$>So 

[oioi] £-rm2 2*#«§ur, itBCDS i <omn 

UT, COWfcflll 3*«5J:5CCCVDS«:£*ffll> 
i/y 3>tt{bBiaif*»6tt*JilHHWftllkail 5 a*# 
it^o COVRIffilUll 5 aKl^RK«|ffi«5 bglffifc: 

CDn>£^ F#-;H 7aF"«C«i&e* h«l 6 «&J5fc 

5a±0t, CVD^tm^, vy3>BWfcMtt<*: 
*6tt4JBIffltt«Bl 5b*J^JiS-rS. CCDS 
P^*6^M 1 5 b ©±ffi*^ffl{b-r So 

[0102] ccD^^^mit^titcmmmmm 1 5 b 

*»6ttS*+^*TW«S2 1*»JSW*. C(Di 

'iSSCcj^Or, C<D*^^^*TSP«a2 1 iHW 
-^Ml 5 b£(D^»14*^±5^S/ciS?), T i tt£<D 
VSn««(r>»IB«KR« t * + ^*T»»B2 1 £■ 
mMINR 1 5 b iCDBKc/hfiES-er fe J:ti. 
[0103] ^ctc, **^>#TSI«ffi2 1 JbtC. SJS 
ttX^--^ * y >^Stti*«:fflt,»r. 5 5 0 W CJ:0 4>1S^ 
SKrflJitsf*K2 3 4MT^o iff ^ u < wt. o 
0* c-7 0 0 4 c©fflttr*st«»Bi2 3**jarr 

So CCDit, +-r^^V*Tai5affi2 KOTtttiBRUB 

»® 1 5 bT*s/c^, ±facDct5aBfa-ci«BS«(*H 

2 3£^;£TSC<h#l^£&So *ntC<fcO. J;bai« 
*tt ^(DlWSfetffiLL 0 ^HeAOlVB|«#|| 2 3 *5ISI 
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* ©<WH£* i> rsi± 5 # £ C £ #> BJfg £ % s . 

[0 10 4] g/c. ±fB©fflR*ttK2 3K. LPCV 
D (Low Pressure Chemical Vapor-Deposition) S^ffl 

t'^ffll'tT^W t *tfll£©i«Kmf*JI£2 3£7FMl/ 

mM{^m2 3^^itly-ci><i:i\ C©£#©^>:/ 
T--;^ffi©^fr«. L/ < «. I«)6 0 0 "CfiLh. 

3o#earc*s. 

[0105] ycJC. 0 2 3 ±iE©l«3fm#: 10 

JIS2 3 4ft^S TSP*@2 1 &*»fjejBttK:-rc*- 
->^-f&<, JcflAttffJtcW, 122 0(c^$ft£:3># 

* r*-JH 7©^l«1BttCCbtt£«Mt&*Atl 5b« 

ffl*®ffiS-&SJ;^tc t iSsSiIftJg2 3feiWt 
£TS|3m@2 1 *-.=-> 

[0 106]*(C, I2 44#IL-r. CVDj£&£'£ 
ffl^T. igpHWg2 3£&5 J;^tcBWIfi^l 5 b 
±5C. jftl 0 0 0~2 0 0 0 Am&OlBfrZm-? Zis'J 
3>^bM4 1 *1&1&TZ>. C©2^y 3>g{tJa4 1 

urottMrjt 1 5 <Dttm tm* zt&ummfr h tz s & 20 

[0 10713CK. 025£#flgU-C. _LiB©i<"/ a > 

T» F>5 4--;U6MH4 1 *%m?Z>, *LX. C 
©1M K«5*-JH6J*H4 1 £l6^m#JS2 3t^ 
#£ UfflDT, JgRMfellf AS 1 5 a, 15btCS^t4x 
??>y*fiS*jrr. -€-ft«:,fc*K 7«ISfS5a, 5 30 

CO 10 8] ytec. BI2 7*#JBll,T. CVDS4£S 
fflt»r. T i NJI4 0*^ffiCCiia-rS. CCDTiNU 
4 0tt. l*fttt{*JR2 3<fcJ5ajLTffiRWS©M«&iS 

bfct>J:5&fe©-C&fttfT i NttRBSfeCDtnifri^. 
/c<t^.«> T i N14 0©ftfc>*HtP t, RuO, &£' 

[0 109] WMMm&ffitoJiVtR I E (Reactri 

ve Ion Etching) j£CC <fc5g*ti » ^> tfWM^m^ 
T. T i NJ14 0^$-->m. JfrntC«fcO. 0 40 
2 0{Cm^nSJ;^!&^tt©+l'>'^>^±Si5mS4 0*5 

itSCiiCfc^T, tt^>$2 0©-^lii^ 

ff«iiR« 5a, bet zmmnicWM-rzfcitxD if 
©^^Bs-rsc^Kicfc^-r. +t^>$2O0-* 

©m©£ ^7 ?^t<D<mUZ-ftte-Zi±Z>'<-*im^ y r 

lo 1 1 o ] m±<D£'>icLr*T^i/$±.mmm4 o 50 



#I8¥7 - 9 9 2 9 1 

20 

©xs^^r. 02 OK^ns^fl&wcfcttSDR 
a m #j£j5; ;* ft & c t cc a -5 0 

[0111] 

9 1 ©««©¥fi&±ia±«:iwi«#Bi*j»iiSs n*. 

tsts^i— «:■*-* e -e-ftiCcfco. ismn 

*W»©BW*. y-f«». WEEfc£*;**l/fc»£© 
TKgffl©«/?{cg^-r 5Ci rtipJtB £ ft £ . 
[0 112] ^nK*fL, «E*Wc*a>TW:. * 
*B»IBH6IWBLhW±*>6 a> f * h *-JU±©«««: 
*-c^fiR3nri,»fcfc*» ^ + ^^>^©S@^Sk:{* > 

cti«, ^^^^©Bltc^Jiawtc. =j>$^ 

«cKMgP*5^ 3nti>fcfc*r*S. 
[0113] -e©/t*. + ^'>*©«ffi^ffi«:^ 
i£;*ft£i«SSSf*Mfc:*J^-t\ -^©S;^gp±(cfc(,>-r© 

■e©»0f < o 7UW3**S«*M©TIRtt©ia 

r> +*>'S^^F , gK:*5W5>i«iimjg©JSJ¥«TKffiJ: 
0 fcJ¥0^©£^-5-Cl^c. 

[0114] #»93ccj:n«. mmmitmvmmz^ + 

+ is % F*3 (C *J *^)— *>o±f e©TRSffi©^ /ft(CS 

^rttctot^r. issisi*E©®/i : feW< , c#s. ^-nfc 

[HB©1Br*tttt91] 

[H i ] c©^bjics^j< m i ©jafcwcciiw sdr 

[02] c©»9i«:»-3<*l©3SB»W«:*itf*^ , 9 
+ i©filBH«t«aW«:^r 3 l l fflBlt?* 

So 

[03] C©l6M{CS-^<fgl©lliSWCC*JW5++- 
^^*©tfcWRffiH"C*-5. 

[04] c:©^ccs-^<^i©||iteM{cfeWSDR 

AM©$ii£i:fI©lfl7 XS*^-rrfrS0-C*S„ 

[05] c©«?i«:a-3<jin©gieteW{c*jw*DR 
AM©«jsxe©*8x«*w-rKiBia-e**. 

[06] C©»HK*-3<*l©5«9t^fcfcW*DR 
AM©$ii«XS©m 9 XSSw-rWfHBI-C* S. 
[07] C©^(ca-5<^l©HiS^liC*JWSDR 
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AM©«ffiI«©*l 0Xfl£7fif!STMS-C&£. 

[08] c<D§tvttcm-3<mi<Dmmm< l ctovzDR 

[09] C©#PJIfcS^<3l2©SgifeWC:teW£DR 

am©j< -* y -fe jut u J as^-r Wrffi0-C& £ 0 

[0io] z<Dmj}icm'3<m2<DmMfflic$sv2>7 

ftS. 

[011] c©2SBJ{c«-?<S&2©ii^K::teW&T 

gi3^@©3 i ®if®£*n-r¥a0-cft£<, io 

[012] C©^{ca^<^2©SUSWI«:*5W-5.D 
R A M©t?j*Xg©?fl 4 Xg^^-r $r®0-C& 4 „ 
[013] C©|89!K:«^<^2©SI*fe0(K:*5t*.5D 

r a M<D$mxm<Dn 5 ig?:^t mmm-c * & . 

[014] C<DftBJ}<,cmr}<m2(DmiMW / c*sVZ>T) 
R A M(DM&JM<Dm 6 Il^mt »f * £ . 

[015] C©»Wc3£rJ<»2©SWWe*itf*D 
R A M©8B*Xg©l& 7 X®£^-Tfgrffi0-Cft -5 0 

[016] C©S^K:»rJ<^2©|lit^(C*sW-SD 
RAM©«^a©J[l8XgfcijVr*™^*S. 20 

[017] C©f6Bg(cS-^<m2©Hiife^«:*iW-2>D 

r a M<D$mx.m<om 9 ig^stiiiir**. 

[018] C©»9!fc*TJ<*2©a«Wc*5t*SD 

RAM©sfj»ifi©0i oxe*^-r»iffl0t , *a„ 

[019] C©f6BJ§{C»rKSIf2©SgjfcWcteW'£D 
RAM©«3iie©»l HgiSVS-WHH'C**. 
[02 0] C©»WtC*-^<ai3©S(BS6««:*tt*D 

[02 1] 0 2 0{C7^$n-5^F3©IUfeW{CteWSD 
RAMO?Iir*5. 30 

[02 2] C©»Wtca^<tf3©^Wc:fett4D 
R A M©iail©S 4 Xg^-T fKffi0 1? * * . 

[02 3] C©»WKi^< »3<MatWK*»tt4 D 
R A M©$?gX*l©l& 5 Ig^^tKlS -r * i> „ 

[02 4] C©jfcWtca^<SI3©S!*6WcteWSD 
R A M©S?5*Xg©^ 6 XS*5x-riRfflH"C ft £ . 

[02 5] C©»WcS"^<#3©!fc»Wc:feW<BD 

R A M©S?i»Ig©m 7 Xe^^^WS0-C A 
[02 6] C©3&9JtC»^<&3©SiS6Wc*JW'-5D 

RAM©MiiXg©^8Xa*^-r»iH0t , ft-2> o 40 
[02 7] C©^HjtcS-^<^3©HJS^(c*sW-5D 
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R A M©K3§XfI©f& 9 SiWta £ . 

[028] ?CStSttfltottRtt¥&*©$Ji&&I&&© 

[02 9] DRAM©— m^UWSk^Tfi-t^Uv^m 

[03 0] g£*©DRAM©j<*y -feJUTW^SP©^ 
jg©— ^*^-rBfS0-Cft 5. 

[03 1] tie3fe©DRAMtCfeWS^^i + +^ex 
* £©tiBW«*t^WCc5**-3RIia'C* 

[03 2] fE3^DRAM©MiftIg©ffflIg*ii* 
■T»rM0-Cfta„ 

[033] S£3fe© D R A M©Mi*Xg©liJ 2 IS4^ 
■T»rM0-Cft-&. 

[03 4] ^3fc©DRAM©$¥gXg©lfS3X§£in 
-f#r®0-Cft£. 

[03 5] t&fe©DRAM©S?i*Xg©Sil4Xfl£7K 
-T»rS0-Cft€>. 

[036] fifefe© D R A M©tS®Xg© fll 5 Xg£^ 
•r^M0-Cft^ o 

[03 7] ^5fc©DRAM©iSi&Xg©3l6XfI£^ 
-T»rM0-T?*S„ 

[038] ffc*© D R A M©S?3»Xg©m 7 11*^ 
•T»i®0-Cft-S o 

[039] S£ 3fc© D R A M©MigXg©^ 8 Xg£:^ 
■T»rM0-Cft-S o 

[040] S£3fe© D R A M©tggXg©fiJ 9 Xg£^ 
-T»r®0-Cft-S„ 

[041] t£3fc© D R AM©JgS«Xg©gi 1 0 Xg£ 

^-T»fffi0-efta„ 

[04 2] ^©DRAMtCfeWS^yi*-*.^ 
[t9Ht©»Min 

1 , 10 1 2a, 2b. 102a. 10 

2b h7>^7T-y-Fh5>y^if ( 15. 11 

5 mi(Dmm^mm. n. n&. ii7=i>** 

h*-JU. 18, 18a. 118 20. 20 

a, 0 + 2 1. 121 TSBSffi. 2 

3 , 12 3 SS§!m{*R 2 5. 40, 1 2 5 ±SPm 
2 7. 4 2. 1 2 7 ^2©Hr^*&^^. 4 1 V 
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